AIR-LIQUID SEPARATING APPARATUS FOR COMPRESSED 

AIR 

CROSS-REFERENCE TO RELATED APPLICATION 

This application is a Continuation-In-Part Application of Serial 
5 No. 10/102,635, filed 22 March 2002, and entitled " AIR-LIQUID 
SEPARATING APPARATUS FOR COMPRESSED AIR", now 
pending. 

BACKGROUND OF THE INVENTION 
l; Field of the Invention 

10 The present invention relates to an air-liquid separating 

apparatus, and more particularly to an air-liquid separating apparatus 

for compressed air. 

2. Description of Related Art 

Fig. 5 shows a conventional air-Uquid separating apparatus for 

15 compressed air in accordance with the prior art. In the embodiment, the 
compressed air from the air-compressor (81) passes through the 
transfer tube (82) and the cooling tube (84) for condensing the mist in 
the compressed air. The cooling tube (84) has a diameter greater than 
that of the transfer tube (82) such that the pressure value and the 

20 temperature value of the compressed air are suddenly reduced for 
condensing the mist in the compressed air when passing into the 
cooling tube (84). Furthermore, the cooling tube (84) is spiraled within 
a cooling tank (83) for elongating a stay time of the compressed air in 



the cooling tube for promoting the condensing effect of the cooling 
tube (84). The cooled compressed air flows into an air-liquid separating 
tank (85) by passing a second transfer tube (821) that communicates 
with the cooling tank (83) and the air-liquid separating tank (85). In the 
5 air-liquid separating tank (85), the water formed by the cooled 

compressed air falls toward a bottom of the air-liquid separating tank 
(85) and is departed from the compressed air. Consequently, the dry 
compressed air is provided to pneumatic tools via a third transfer tube 
(822) and an electric power is unnecessary to the conventional 

10 air-liquid separating apparatus for compressed air. 

The cooling tank (83) of the conventional air-liquid separating 
apparatus has no extra heat dissipation device. Consequently, the 
temperature in the cooling tank (83) is gradually raised after being used 
for a continual operation. However, the cooling effect of the cooling 

15 tank (83) is greatly reduced when the temperature value in the cooling 
tank (83) is closed to that of the compressed air from the 
cir-compressor (81). 

The present invention has arisen to mitigate and/or obviate the 
disadvantages of the conventional air-liquid separating apparatus for 

20 compressed air. 

SUMMARY OF THE INVENTION 

The main objective of the present invention is to provide an 
improved air-liquid separating apparatus for compressed air. The 

2 



air-liquid separating apparatus of the present invention can almost fully 
separate the mist from the compressed air. 

To achieve the objective, the air-liquid separating apparatus in 
accordance with the present invention comprises a cooling device 
5 connected to an air source via a first transfer tube. The cooling device 
includes a liquid cooling tank filled with cooling agent and a cooling 
tube spiraled in the liquid cooling tank for condensing and separating 
the mist in the compressed air. An air-liquid separating tank is 
connected to the liquid cooling tank, wherein the compressed air is 
10 cooled and released again in the air-liquid separating tank. The 

air-liquid separating tank includes a backflow tube connected to the 
air-liquid separating tank for outputting the compressed air. The 
backflow tube is provided to carry the heat from the cooling device. 
Further benefits and advantages of the present invention will 
15 become apparent after a careful reading of the detailed description with 
appropriate reference to the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a plan view of an air-liquid separating apparatus for 
compressed air in accordance with the present invention; 
20 Fig. 2 is a side cross-sectional view of a water collector of the 

air-liquid separating apparatus in Fig. 1; 

Fig. 3 is a top cross-sectional view of the water collector of the 
air-liquid separating apparatus in Fig. 1; 



Fig. 4 is a plan view of a second embodiment of the air-liquid 
separating apparatus for compressed air in accordance with the present 
invention; and 

Fig. 5 is a plan view of a conventional air-liquid separating 
5 apparatus for compressed air in accordance with the prior art. 
DETAILED DESCRIPTION OF THE INVENTION 

Referring to the drawings and initially to Figs, 1-3, an air-liquid 
separating apparatus for compressed air in accordance with the present 
invention comprises a cooling device (1) adapted to be connected to an 

10 air compressor (3) via a first transfer tube (111) and an air-liquid 
separating tank (2) connected to the cooling device (1). 

The cooling device (1) comprises at least two cooling tank. In 
the preferred embodiment of the present invention, the cooling device 
(1) comprises an air-cooling tank (11) and a hquid cooling tank (12) 

15 connected to each other by a second transfer tube (114). The 
air-cooling tank (11) includes an inner tank (112) longitudinally 
mounted in the air-cooling tank (11). The inner tank (112) has a first 
end and a second end respectively extending through a bottom and a 
top of the air-cooling tank (11). The first transfer tube (111) has a first 

20 end adapted to communicate with the air compressor (3) and a second 
end communicating with the first end of the inner tank (112) to allow 
the compressed air pass through the first transfer tube (111) into the 
inner tank (112). The inner tank (112) includes multiple fins (113) 



radially extending from an outer periphery of the inner tank (112) for 
dissipating the heat of the inner tank (112). A second transfer tube (114) 
communicates with the inner tank (112) and the liquid cooling tank (12) 
that is filled with cooling agent (121). A cooling tube (122) is spiraled 
5 in the liquid cooling tank (12) and a first end and a second end 

respectively extending to an outer periphery of the liquid cooling tank 
(12). The second transfer tube (114) has a first end communicating 
with the second end of the iimer tank (112) and a second end 
communicating with the first end of the cooling tube (122). The 

10 cooling tube (122) has a diameter greater than that of the second 
transfer tube (114) for condensing and separating the mist from the 
compressed air. A third transfer tube (123) connects the liquid cooling 
tank (12) and the air-liquid separating tank (2). The third transfer tube 
(123) has a first end communicating with the second end of the cooling 

15 tube and a second end extending into the air-liquid separating tank (2) 
parallel to an axis of the air-liquid separating tank (2). 

A water collector (21) is received in the air-liquid separating 
tank (2) and longitudinally connected to the second end of the third 
transfer tube (123). The pressure value and the temperature value of the 

20 compressed air are suddenly reduced in the water collector (21) such 
that the mist of the compressed air is cooled down and condensed. The 
condensed mist is collected by the water collector (21) and falls to a 
bottom of the air-liquid separating tank (2) to achieve the objective of 



separating the liquid from the compressed air. The air-Hquid separating 
tank (2) has a water drain (22) connected to the bottom thereof for 
draining the condensed water and an air outlet (23) defined in a top 
portion of the air-liquid separating tank (2). 
5 A backflow tube (24) includes a first end communicating with 

the air drain (23) and a second end extending into the air-cooling tank 
(11) for leading the cooling compressed air into the air-cooling tank (11) 
and executing a heat exchange with the compressed in the inner tank 
(112) for absorbing the heat from the inner tank (112). An output tube 

10 (13) includes a first end extending into the air-cooling tank (11) for 
exhausting the dry compressed air and a second end adapted to be 
connected to pneumatic tools (not numbered). 

The water collector (21) is a cylindrical structure and includes a 
body (211). The water collector (21) includes a top plate (212) and a 

15 bottom plate (213) respectively secured on an upper portion and a 
lower portion for closing the body (211). The second end of the third 
transfer tube (132) extends through the top plate (212) of the water 
collector (21). A bank of steel wire velvet (214) is received in the body 
(211) and secured on the bottom plate (213). The bank of steel wire 

20 velvet (214) is provided to adhere the mist of the compressed air that 
longitudinally passes relative to the water collector (21). The body (211) 
includes multiple through holes (215) defined therein for the 
compressed air passing the body (211). The body (211) includes 



multiple partitions (216) radially extending from an outer periphery of 
the body (211) and a net (217) mounted around the body (211) and 
abutting the distal edge of the multiple partitions (216). The net (217) 
has multiple fine eyes (not numbered) for intercepting the mist of the 
5 compressed air that laterally passes relative to the water collector (21). 
The water collected by the water collector (21) drips down from the 
water collector (21) to the bottom of the air-liquid separating tank (2) 
and drained via the water drain (22). 

To separate the mist from the compressed air, the compressed 

10 air releases its pressure and thermal energy when passing into the inner 
tank (112) via the first transfer tube (111). The thermal energy from the 
compressed air is transferred to the fins (113) of the inner tank (112) 
and carried by the dry compressed air in the air-cooling tank (11). 

The compressed air, after being cooled one times, passes into 

15 the cooling tube (122) in the liquid cooling tank (12) via the second 
transfer tube (114). The cooling agent (121) condenses the compressed 
air and congeals the mist in the compressed air into tiny water drops. 
The compressed air with tiny water drops passes into the air-liquid 
separating tank (2) via the third transfer tube (123). The compressed air 

20 is sprayed toward the bottom of the water collector (2) because the 
second end of the third transfer tube (123) extends toward the bottom 
of the water collector (21). The compressed air releases the pressure 
thereof again when passing into the water collector (21) in the 



air-liquid separating tank (2). The tiny water drops are congealed into a 
greater water drops than the original condition thereof and adhered to 
the steel wire velvet (214) in the water collector (21) to separate the 
water from the compressed air due to the gravity. The dry compressed 
5 air laterally passes through the water collector (21) and the remained 
mist in the compressed air is adhered to the net (217) for more 
thoroughly separating the moisture from the compressed air. 

The dry compressed air passes into the air-cooling tank (11) for 
carrying the heat from the inner tank (112). Consequently, the 
10 compressed air is cooled before entering the liquid cooling tank (12) 
such that the temperature of the liquid cooling tank (12) can be 
maintained near that of the environment and the cooling effect is 
ensured. 

The compressed air is cooled three times after passing through 
15 the air-liquid separating apparatus in accordance with the present 
invention such that the mist in the compressed air is almost fully 
separated from the compressed air and the dry compressed air can 
elongate the use life of pneumatic tools. Furthermore, the water 
collector (21) in the air-liquid separating tank (2) can further separate 
20 the remained mist from the compressed air to promote the effect of 
separating the water from the compressed air. 

With reference to Fig. 4, a second embodiment of the air-liquid 
separating apparatus for compressed air in accordance with the present 



invention is shown. In the embodiment, the air-liquid separating 
apparatus has only one cooling tank (41) that is filled with cooling 
agent (42). A cooling tube (43) is spiraled in the cooling tank (41) and 
has a first end and a second end respectively extending through the 
5 cooling tank (41). A firs transfer tube (44) has a first end adapted to be 
connected to an air compressor (6) and a second end connected to the 
first end of the cooling tube (43) for allowing the compressed air pass 
into the cooling tube (43). A second transfer tube (45) has a first end 
connected to the second end of the cooling tube (43) and a second end 

10 extending into an air-liquid separating tank (5) for allowing the cooled 
compressed air pass into the air-liquid separating tank (5). A backflow 
tube (54) is partially bent within the spiraled cooling tube (43) for 
executing heat exchange to dissipate the heat from the cooling tube 
(43). The backflow tube (54) has a first end communicating with the 

15 air-liquid separating tank (5) and a second end extending through the 
cooling tank (41). The second end of the backflow tube (54) is adapted 
to be connected to pneumatic tools. 

Although the invention has been explained in relation to its 
preferred embodiment, it is to be understood that many other possible 

20 modifications and variations can be made without departing from the 
spirit and scope of the invention as hereinafter claimed. 
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